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L An Experiment of the Rcfra&ion of the Air made at the Command 
of the Royal Society ,Mar. 28. 1*99. By J. Lowthorp, A. M. 

WE took a Cylinder of Gaft- Brafs Pig. I. A&CD* and cue 
one end' of it CD perpendicular to the * A*is ax, the 
other end AB encfind to it at an Angle of about 27^ 30', 
and therefore the Perpendicular to this cnclining plain, pc\ 
and the Axis of the Cylinder ax comprehended an Angle pea 
of about 610. $od t Thefe ends were groun'd very true upon 
a Glafs-Grinder's Brafs.Tool, and each of them wascompaft 
about with a narrow Ferule of thinBrafs bbbb. Into the upper 
fide of the Cylinder at E was folder'd the Brafs pipe EF, and 
into the under fide at 6 the other Brafs pipe GH 5 the 
fowtier^f fhefeiPipes being abbtit 3 inches long and the late 6 
inches. Upon the plate ddd were fixt two other plates LL 
Perpendicular to it and parallel to each other. Each of thefe 
two plates had an Arch of a Circle ( equal to the Circumfe- 
rence^ of the Cylteder) cut out of its upper Edge* fo that 
when the pipe GH was let through a hole near the middle of 
the plate dad, the Cylinder fell into the Arches 1 and being; 

Bee faftea'd 
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faften'd therewith Soder, the Axis ax laid Parallel to the Plate 
ddd and .about an inch aiid half above it* The Perpendicular 
End of the Cylinder DC was clos'd with anObjed Glafs of a 
76th. foot Telefcope, **; and the other End AB> with a well 
polifhtflatGtefsJfj which wascarefuBy ehofento tfanfmitthe 
Objeft dift'rntft enough natwirhftanding its Obliquity to the 
Vifual Rays, The ferule* were well filld with Cement round 
about the Edges of the Glafs , and they laid flat and everv 
where toucht the fmooth Ends of *he Cylinder, that they 
might firmly refill the preflure of the Excluded Air. 

Inftead cf a Cittern (as in the Torricellian Experiment) 
we made ufc of the Inverted Siphon of Brafs Fig, 11. MNO, 
foder'd to the Plate ggg. One of the fides MN ftood Perpen- 
dicular to the plate , and the other fide NO Enclin'd to it , and 
was fupported near the upper End O with a little prop kj^ 

We then plac'd the Cylinder (#sin Fig. Ilf.) upon a Table 
which was well faften'd to a firm Flore $ The pipe GH was let 
through a Hole, and the Axis laid alrnoft parallel to the (id?* 
of the Table, and the Plate ddd was naifd down to it. The 
Tube of the Telefcope ff with the Eye glafs was apply'd to 
the Ob jed Glafs, and a Hair fixt within it at the common 
Focus of both glaffes in the Axis of the Cylinder continu d, x. 
Upon thefloore (under the Cylinder ) we naifd the plate ggg 
with the inverted Siphon upon it, and join'd M to H by the 
Infedion of the Glafs Tube T. The joints were very carefully 
clos'd with Cement : And then they were cover'd over with 
pieces of a bladder and wrapt hard with ftrong thread. There 
was alfo a bladder ty'd below each joint at m % and when it 
was fill d with Water it was ty'd above it at *:* So that no 
Air could come to the Cemept or in/jn&aje it felf through it'$ 
pores orfiflfures if any happened to be left ujiclos'd. 

It is not ( I think ) an unneceffary trouble , that in this 
account of the Apparatus I have mentioned fo many minute 
Circumftances , for we found it difficult enough to exclude the 
Air , and almoft Impoffible to difcover the very little holes 
through which fa filbtil a fluid would freely enter and pdf- 
fefs the fpaces defertedby the fubfiding Mercury. But with 
all this precaution the experiment fucceeded at laft, as I wifht* 
after this manner. 

We plac'd theObjed 4 ("which was a black thread Aiding 
in a little frame over a piece of whit£ paper) in the Axis of 
the Cylinder ex continue! to it $ We filIM the Pipes and Cy- 
linder 
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Under with Mercury $ and having ftopt the uppcrmaft hpc &c 
F with the little Iron ftopple K and clos'd ir at the otker 
joints, we let the Mercury run out gently at O into the bladder 
v, till it remain'd fufpended ar the ufual height (as in the 
Barometre ) leaving the fpace above it between the glafTes o$ 
and // void of Air, We then found the OLjcft, which before 
appeared in the Axis at x, rais'd coniiderably above it* and 
we redue'd it to appear at x by removing it from a to x. The 
Axis therefore, of the vifual Ray xz (which was ?Ub the 
Axis of the Cylinder ) xa t falling Perpendicularly on the 
void fpace in the Cyfodsr paft through it without any Re- 
fraction : But emerging obliquely into the Air, it was Re- 
fra&ed towards the Perpendicular ,pc, and thqre receivd a 
new direftion to x; And -Therefore the fpace ax fubftended the? 
Angle of Refraction acx% which we meafur'd aad found as 
follows. 

The height of the Objeft above the Axis * inches dephs 
of vifual R^y ax the unrefra&ed 5 o, 425: 

The Diftance of $ie Ob/eft from the Refta&ingl g^ 

Plain , &c. about ji feet or $ 

Therefore the Angle of Refraftion acx was o, %\ 23' 
The Angle of Ejnerfion pc* ( by thcconftru&ionZ .* 9 . 
6f the Cylinder) was 3 OZt * Q * 

Therefore the A qgle of Incidence pcx^Z ^ t . 27. 37. 
( = pea -f acp) was 5 

And therefore univerfally (according 
to the known Laws of Refra&lon) 
The fines of the Angles of Incidence being 100003 

The fines of the Angles of Emierfjon are 100036 

And the Refra&ive Power of the I^cpic ^ir 3 6 

By the Refra&ive Power of % Pellucid body I mean that 
Properly in it whereby the Oblique Rays of Light are diverted 
from their dire& Courfe* and which is meafur'd by the Pro- 
portional Differences alwavsObfervd between the fines of the 
Angles of Incidence and Emerfion. 

This property is pot always proportional to tjbe D^nfity far 
leaft mat to the Gravity ) of the Refra&ing Medium* For t;hc 
Refra&ive power of Glafs to that; of Water is as j-y to f 34. 
whereas its Gravity is as 87 1034; that is, the fquares of their 
Refradive Powers are ( very near ) as their rcfpe&ive Gra- 
vities. And therearefonie fluids which the lighter than Water 

yet 
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yet have a Greater Power of Refra&ion 5 thus the Refra&ive 
Power of Spirit of Wine (according to Dr. Hooks Experiments) 
Microg p« 220) is to that of Water as 36 to 53 and it's Gra- 
vity reciprocally as 33 to 3 6 or 361. BuxtheRefraftire Powers 
of Air and Water feemto obfttve the fimple Proportion of their 
Gravities, direftly $ as i havecompar'd them in the following 
Table. The Numbers there Exprftfing the Refraction of Water 
are taken from the mean of 



*9 Obfervations at fo many 
fcveral Angles of Incidence 
made fan, z$, 164! by Mr. 
Gafcot^ne the Ingenious Fire In- 
ventor of the Micrometer, and 
the « ays of meafuring Angles 
by Tekfcopes and thofe of 
Air are proriue'd by the Expe- 
riment above related, &c 



* I am Indebted for them to Mr. Flam- 
ftecd, who had cover d them with his 
Obfervations, and fever alpaffages rela- 
ting to them , from his LetUrs to Mr. 
Crabteer which were happily prcjervd 
m th* time of our Gi<vil War by «Sf\ 
Jonas Moor and Mr. Chriftopher 
TowneJey ; and are now in the Hands 
o/M'.RichardTowneley of Towneley 
in Lancafhire, by whom they wen im- 
parted to him. 

Water. Ait. 
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From hence it feems very probable that their Refpe#1ve Den- 
izes and Refrattitfe Powers are in a juft fimple proportion: 
And if this (hould be confirm^ by fucceeding\ Experiments 
made at different Angles of Incidence and with : Cylinders con- 
tinuing Exhaufted through feveral Changes of the Air it would 
be more than probable that the Refraiftive Powers of the 
Atmofphere are every where, at all heights above the Earth, 
proportional to it's Denfities and Expanfions. And here it 
woull be no difficult matter to trace the Ligjit througlvir* 
tterebT to terminate the fliadow of the Earth $ and ("together 
with proper Expedient^ for meafuring the Quantity of Light 
Ilhmi.nating an Op£qiie"Btidy) to Examin at what difiance*. 
the Moon muft be from the Earth tofuffer Eclipfes of the Ob- 
ferv'd Duration. This Limitation is confiderable enough in 
Mroriomy, abundantly to recompenfs the trouble of Profe- 
cuting fuch a New Experiment, 
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